SYNOPSIS In this study long-term observation of 12 patients with aphasia secondary to severe closed head trauma took place. The most frequent symptoms were amnestic aphasia and verbal paraphasia. Only one patient with a constant slow wave EEG focus in the dominant hemisphere had severe receptive symptoms. In all other patients the aphasia recovered rather well, though not totally, but the presence and degree of concomitant neuropsychological disorders were most important for the final outcome.
The relationship between head injury and loss of speech has been known for thousands of years as seen in the reports of the Egyptian surgeons between 3 000-2 500 BC (Breasted, 1930) . Descriptions of such cases have, however, been few until the time of the first and second world wars. During these periods a great amount of literature on post-traumatic aphasia secondary to penetrating wounds was published. In contrast with this abundant literature, the paucity of works on post-traumatic aphasia in peace time is striking, and this is especially true in cases of aphasia secondary to closed head injuries.
The purpose of this study has been to evaluate the types of aphasia that occur after severe concussion and to study the outcome of the language disturbances. In contrast with an investigation by Heilman et al. (1971) , in which the period of observation was rather short, systematic followup of the patients in this series has been carried out for a long time.
METHODS
SUBJECTS In a series of 50 head patients with head injuries the only criterion of selection was the severity of the trauma, all patients being deeply unconscious for more than 24 hours. Twenty-four of the patients had focal lesions and 26 had closed head trauma. Twelve of the last-mentioned patients, five 1 Address for reprints: Solvanger 32, 2960 Rungsted Kyst, Denmark. (Accepted 11 March 1975.) men and seven women with a mean age of 25.5 years, who had symptoms of aphasia when seen by the speech pathologist four months on average after the injury, are the subjects of this study. All but one were victims of traffic accidents. The patients were unconscious at the scene of accident and on admission to hospital and remained so for days or weeks. One patient reacted to speech two weeks after the trauma; four patients reacted three to four weeks after the accident, and the remaining seven patients did not react until five to eight weeks after the injury.
The types of cerebral lesions are presented in Table 1 .
At the time of the primary examination all but three of the patients had severe motor disabilities. One patient had tetraplegia, one quadriplegia, two bilateral spasticity, and five had hemiparesis (one left and four right). In addition, four patients had a supranuclear seventh cranial nerve lesion. Ten patients were right-handed, and the patient with left The aphasic symptoms and other defects of higher cortical functions at the time of the first examination (A) and at the follow-up (B) are presented in Table 2 . It is seen in Table 2 (B) that five patients had impaired analysis of speech at the follow-up. The difficulty was severe in only one patient (case 1) with semantic errors-that is, confusion between words associated in meaning-as well as impaired phoneme discrimination. In three patients, a few semantic errors were found in the test of identification, but the main problem was, in two of the cases, the bradyphrenia, manifesting itself in slow reactions and demands of repetition and simplification of questions. One patient made no mistakes in the tests of auditory comprehension, but in conversation she sometimes failed to recognize low-frequency words-for instance, foreign ones-which had been familiar to her before the accident. In the tests of synonyms and antonyms she often repeated the stimulus words several times, before she was able to understand the meaning. Four patients had impaired analysis of reading at the follow-up, but no patient had at any time a total alexia that is, impaired matching of objects with words. Table 2 also shows that amnestic aphasia and verbal paraphasia were present in nearly all patients at the first examination, and in the greater part of the patients with aphasia at the follow-up. The amnestic aphasia revealed itself in a slow rate of speaking, hesitation, periphrases, and repetition of words or fragments of sentences. The symptom was observed in spontaneous speech as well as in some of the subtests, especially naming, description of a series of thematic pictures, and in the tests of antonyms, synonyms, and metaphors. The verbal paraphasia was generally of the association type and was seldom noticed by the patients themselves. One patient (case 3), whom the clinical psychologist described as psychotic, had very peculiar and artificial paraphasia. Literal paraphasia was, at the first examination, present in three patients, of whom two were left-handed and one right-handed. At the follow-up, the symptom remained in the patient last mentioned. It is also seen in Table 2 that none of the four patients with dysarthria and none of the seven patients with perseveration made a full recovery.
As mentioned before, four of the 12 patients in this study had no symptoms of aphasia according to the results in the test at the follow-up. They were two right-handed patients and the two left-handed ones. One of the last mentioned had premorbid dyslexia and agraphia. After the trauma, the dyslexia became very severe and there was mild literal paraphasia. At follow-up, speech was normal, and the reading ability was judged to be at the same level as before the accident. The other left-handed patient had posttraumatic literal paraphasia, impaired spelling, and severe, predominantly cerebellar, dysarthria. At follow-up only the dysarthria remained. The two right-handed patients recovered from amnestic aphasia and mild verbal paraphasia.
The verbal and non-verbal learning was severely impaired in the patients who were aphasic at follow-up.
The following three cases may give an impression of the variety of language difficulties and concomitant neuropsychological disorders. (1971) . Central dysfunctions are closely associated with thinking, and it was characteristic of the patients in this study that tests on a rather high level, such as synonyms, antonyms, and metaphors, created great difficulty. Description of a series of thematic pictures, especially the finding of a short and precise headline, was extremely difficult. Verbal paraphasia was often observed in spontaneous speech and in the tests. Errors of the association type were the most common ones, as described by Schuell and Jenkins (1961) . The fact that the patients seldom paid attention to their verbal paraphasia indicates that this aphasic element is more closely associated with receptive than expressive disorders (Fog and Hermann, 1961) . The artificial verbal paraphasia in the psychotic patient (case 3) is of interest because the peculiar choice and combination of words, as well as other features in the language and voice, reveal the psychiatric components. The so-called non-aphasic misnaming, where patients with diffuse involvement of the nervous system substitute names of objects related to their illness for correct names (Geschwind, 1967) , was not observed in any patient in this investigation. Three patients had literal paraphasia. The symptom was present in one right-handed patient only. It is no accident that the two left-handed patients had literal paraphasia, since expressive dysfunctions occur significantly more frequently in left-handed individuals than in right-handed ones (Hecaen and Angelergues, 1962) . Several patients had impaired analysis of reading, but none of them had, at any time, a total alexia, as they were able to match objects with words. This function is better preserved in aphasics than identification of letters (Thomsen, 1968) and can therefore be considered as basic reading. In this series, no recovery was seen as regards perseveration. The disorder, which has been described as the most common symptom in patients with organic brain involvement (Eisenson, 1954) , was seldom noticed by the patients themselves and so must, like the verbal paraphasia, be looked upon as an afferent dysfunction (Schuell, 1950) . The outcome of dysarthria was poor. Similar results were registered in dysarthric non-aphasics with diffuse cerebral damage in the author's basic material. The articulatory defects improved in some cases with treatment, but monotony persisted.
All patients in this study had severe diffuse neuronal damage, but with one exception (case 1) it is not possible to know if any regions of the brain had been particularly exposed to damage.
It may be of some interest that the EEG of half the patients showed slow waves over the dominant temporal lobe or over both temporal lobes. Temporal contre-coup lesions are common in severe head injuries (Courville, 1942) , and temporal lobe damage bears a special relationship to aphasia and, to some extent, to psychiatric disability (Lishman, 1966) .
The prognosis of post-traumatic aphasia has been described as rather good, at any rate better than in aphasia secondary to cerebrovascular diseases (Alajouanine et al., 1957) . The results in this study are in agreement with this finding where patients with closed head injury are concerned. That aphasia in left-handed patients is often transitory (Subirana, 1958; Zangwill, 1960; Hecaen and Angelergues, 1962) can also be seen in this series. It must, however, be remembered that no patient in this investigation had a normal language function, since linguistic analysis and tests of verbal learning revealed aphasic traits. Furthermore, it is not possible in this series to consider aphasia as an isolated disorder, since impaired language was part of a neuropsychological syndrome in which residual defects of general memory often dominated. In very severe cases-for example, case 2, where bradyphrenia, poverty of speech, perseveration, aposiopesis, and total impairment of silent reading were prominent features-the language function could be described as dyslogia (Critchley, 1964) .
It is no mere coincidence that the afferent symptoms were most pronounced in a patient (case 1) with a constant slow wave EEG focus in the dominant parieto-occipital region, since the relationship between this lesion and defects of comprehension is well known (Hecaen and Angelergues, 1964) . The persistent impairment of language in the patient mentioned corresponds with the findings in head injury patients with verified focal lesions, in whom full recovery is seldom seen (Thomsen, to be published).
From the results in this investigation it can thus be concluded that aphasia secondary to severe closed head injury tends to recover rather well, but not totally, and that the presence and degree of concomitant neuropsychological disorders are most important for prognosis.
